3GPP TSG-RAN WG4 Meeting #87                                                             R4-1806778
Busan, Korea, 21st -25th  May, 2018
Agenda Item:
7.8.2
Source:
ZTE Corporation
Title:
On NR BS test configuration
Document for:
Approval
1
Introduction

In last meeting,  the WF [1] for NR BS test configurations was agreed, where the following five NRTCs were agreed:
NRTC1: NR contiguous spectrum operation

NRTC2: Contiguous CA occupied bandwidth

NRTC3: NR non-contiguous spectrum operation

NRTC4: NR multi-band test configuration for full carrier allocation

NRTC5: NR multi-band test configuration with high PSD per carrier

In addition, for the TC generation, it was agreed as:

Test configuration generation for E-UTRA can be a starting point for NR conformance testing.

Declared maximum Base Station RF Bandwidth should be used.

In this contribution, we give some discussion on the NR BS test configurations based on the above agreements.

2
Discussion

In last meeting, there are some contributions[2][3][4] have been discussed the NR BS test configurations, including the issues of the number of TCs, and how to derive to NRTC, NRTC. In the end, some agreements were achieved in the WF.

In general,  the set of test configurations should be selected to capture the most stringent test scenarios/configurations depending on the declared parameters. For E-UTRA testing, the narrowest carriers are usually placed adjacent to the declared Base Station RF Bandwidth edges, and the power or power spectral density of each carrier is set to the same level.

By using the test configuration generation for E-UTRA as the starting point,  comparing with E-UTRA, several SCSs are supported by NR BS and two types NR interfering signal i.e. 5MHz and 20MHz, are supported for NR receiver requirements. For a certain NR BS channel bandwidth, lowest SCS provides highest transmission bandwidth configuration, which means the lowest minimum guardband. According to [3], the highest spectrum emission outside the BS channel bandwidth edges can be seen for the lowest SCS for a certain BS channel bandwidth. Thus it is proposed that the lowest SCS shall be selected for the narrowest supported carriers which are placed adjacent to the declared Base Station RF Bandwidth edges.

 Proposal 1:  For the NR TC generation, the narrowest supported carriers with the lowest SCS by NR BS shall be selected to be placed adjacent to the declared Base Station RF Bandwidth edges.
Based on the proposal 1, we can generate the NR BS as follow by using test configuration generation for E-UTRA as the starting point:

2.1


Test signal configurations

2.1.1

NRTC1: NR Contiguous spectrum operation

The purpose of test configuration NRTC1 is to test all BS requirements excluding CA occupied bandwidth.

For NRTC1 used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment.

2.1.1.1

NRTC1 generation

NRTC1 shall be constructed on a per band basis using the following method:

-
Declared maximum Base Station RF Bandwidth supported for contiguous spectrum operation of the single-band connector shall be used;

-
Select the narrowest supported carrier with the lowest supported SCS and place the two carriers adjacent to the lower/upper Base Station RF Bandwidth edge.

-
For transmitter tests, select as many the same carriers used in the previous step, and fit in the rest of the declared maximum Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the upper Base Station RF Bandwidth edge. The nominal carrier spacing shall apply;

The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the single-band connector  and are transmitted using the same antenna port. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be on.

2.1.1.2

NRTC1 power allocation

For a BS declared to support MC operation,

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power Prated,t according to the manufacturer’s declaration.
For a single-band connector declared to support only CA operation,

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power Prated,t according to the manufacturer’s declaration.
2.1.2


NRTC2: Contiguous CA occupied bandwidth

NRTC2 in this subclause is used to test CA occupied bandwidth.

2.1.2.1

NRTC2 generation

The CA specific test configuration should be constructed on a per band basis using the following method:

-
All component carrier combinations supported by the single-band connector, which have different sum of  BS channel bandwidth of component carrier, shall be tested. For all component carrier combinations which have the same sum of BS channel bandwidth of component carriers, only one of the component carrier combinations shall be tested.

-
Of all component carrier combinations which have same sum of BS channel bandwidth of component carrier, select those with the narrowest carrier with the lowest supported SCS at the lower Base Station RF Bandwidth edge.

-
Of the combinations selected in the previous step, select one with the narrowest carrier with the lowest supported SCS at the upper Base Station RF Bandwidth edge.

-
If there are multiple combinations fulfilling previous steps, select the one with the lowest number of component carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the lowest  supported SCS being adjacent to the lowest carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the lowest  supported SCS being adjacent to the highest carrier

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the lowest  supported SCS being adjacent to the carrier which has been selected in the previous step.

-
If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.

-
The nominal carrier spacing shall apply.

2.1.2.2

NRTC2 power allocation

Set the power spectral density of each carrier to be the same level so that the sum of the carrier powers equals the rated total output power Prated,t for NR according to the manufacturer’s declaration.

2.1.3


NRTC3: NR Non-contiguous spectrum operation

The purpose of NRTC3 is to test all BS requirements excluding CA occupied bandwidth.

For NRTC3 used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment.

2.1.3.1

NRTC3 generation

NRTC3 is constructed on a per band basis using the following method:

-
The Base Station RF Bandwidth shall be the maximum Base Station RF Bandwidth supported for non-contiguous spectrum operation of the single-band connector. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported Base Station RF Bandwidth.

-
For transmitter tests, place a narrowest supported carrier with the lowest supported SCS adjacent to the upper Base Station RF Bandwidth edge and a narrowest supported carrier with the lowest supported SCS adjacent to the lower Base Station RF Bandwidth edge. 

-
For receiver tests, place a narrowest supported carrier with the lowest supported SCS adjacent to the upper Base Station RF Bandwidth edge and a narrowest supported carrier with the lowest supported SCS adjacent to the lower Base Station RF Bandwidth edge. 

-
For single-band operation receiver tests, if the remaining gap is at least 15 MHz plus two times the channel BW or 60MHz plus two times the channel BW used in the previous step and the single-band connector supports at least 4 carriers, place a carrier of this BS channel bandwidth with the lowest supported SCS adjacent to each already placed carrier for each sub-block. The nominal carrier spacing defined in subclause 5.7 shall apply.

-
The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset for the carrier adjacent to the sub-block gap.

2.1.3.2

NRTC3 power allocation

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power Prated,t according to the manufacturer’s declaration.

2.1.4


NRTC4: NR multi-band test configuration for full carrier allocation

The purpose of NRTC4 is to test multi-band operation aspects considering maximum supported number of carriers.

2.1.4.1

NRTC4 generation

NRTC4 is based on re-using the existing test configuration applicable per band on multi-band connector. It is constructed using the following method:

-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station RF Bandwidth of the multi-band connector.

-
The number of carriers of each supported operating band shall be the declared maximum number of supported carriers of the multi-band connector. Carriers shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and at the Base Station RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the Base Station RF Bandwidths edges, if possible.

-
The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.

-
Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to NRTC1, where the declared parameters for multi-band operation shall apply. The mirror image of the single-band test configuration shall be used in each alternate band(s) and in the highest band being tested for the multi-band connector to ensure a narrowband carrier being placed at both edges of the Maximum Radio Bandwidth.

-
If only one carrier can be placed for the concerned band(s), the carrier(s) shall be placed at the outermost edges of the declared maximum radio bandwidth for outermost band(s) and at one of the outermost edges of the supported frequency range within the Base Station RF Bandwidths for middle band(s) if any.

-
If the sum of the maximum Base Station RF Bandwidths of each supported operating bands is larger than the declared Total RF Bandwidth of transmitter and receiver for the declared band combinations of the multi-band connector , repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth BWtot of transmitter and receiver is not exceeded and vice versa.

-
If the sum of the maximum number of supported carrier of each supported operating bands of the multi-band connector  is larger than the declared total number of supported carriers for the declared band combinations of the NR BS, repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not exceeded and vice versa.
2.1.4.2

NRTC4 power allocation

Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration.

If the allocated power of a supported operating band(s) exceeds the declared rated total output power Prated,t of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.

2.1.5


NRTC5: NR multi-band test configuration with high PSD per carrier

The purpose of NRTC5 is to test multi-band operation aspects considering higher PSD cases with reduced number of carriers and non-contiguous operation (if supported) in multi-band mode.

2.1.5.1

NRTC5 generation

NRTC5 is based on re-using the existing test configuration applicable per band on multi-band connector operation. It is constructed using the following method:

-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station RF Bandwidth of the multi-band connector.

-
The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.

-
The maximum number of carriers is limited to two per band.  Carriers shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and at the Base Station RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the Base Station RF Bandwidths edges, if possible.

-
Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to NRTC3, where the declared parameters for multi-band operation shall apply. Narrowest supported E-UTRA channel bandwidth shall be used in the test configuration.

-
If only one carrier can be placed for the concerned band(s), the carrier(s) shall be placed at the outermost edges of the declared maximum radio bandwidth for outermost band(s) and at one of the outermost edges of the supported frequency range within the Base Station RF Bandwidths for middle band(s) if any.

-
If the sum of the maximum Base Station RF Bandwidth of each supported operating bands is larger than the declared Total RF Bandwidth BWtot of transmitter and receiver for the declared band combinations of the NR BS, repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth BWtot of transmitter and receiver is not exceeded and vice versa.

2.1.5.2

NRTC5 power allocation

Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration.

If the allocated power of a supported operating band(s) exceeds the declared rated total output power Prated,t of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.

3
Conclusion

This contribution provide some discussion on the NR BS test configurations based on the agreements in WF. For the carrier selected for the testing, the proposal is:
Proposal 1:  For the NR TC generation, the narrowest supported carriers with the lowest SCS by NR BS shall be selected to be placed adjacent to the declared Base Station RF Bandwidth edges.
Based on the above, NRTC1~5 are provided by using test configuration generation for E-UTRA as the starting point. We also capture these 5 NRTCs into TS38.141-1[5].
4
Reference

[1] R4-1805872, WF on Test configuration for NR BS conformance testing, Huawei, Ericsson, Nokia

[2] R4-1803941,Test configuration for NR, Huawei

[3] R4-1804577, NR Test Configurations, Ericsson

[4]R4-1804962, Discussion on test models and configurations for conformance tests
, Nokia

[5]R4-180XXXX, TP to TS38.141-1: Test configurations(section 4.7), ZTE Corporation

 1/3

